Fibrinogen degradation by hementin, a fibrinogenolytic anticoagulant from the salivary glands of the leech Haementeria ghilianii.
The leech Haementeria ghilianii contains the anticoagulant hementin in its salivary glands, which renders ingested blood incoagulable. The loss of thrombin-coagulability of human fibrinogen, plasma, and blood was dependent on both dose and time, and it was attributable to direct proteolytic degradation of fibrinogen (Mr 340,000) by hementin. Using purified fibrinogen as the substrate, it was demonstrated that the enzyme cleaved with equal probability either through all three chains in the connector region between the D and E structural domains or in the COOH-terminal of the A alpha chain. The degradation pattern of fibrinogen in blood and purified counterpart was the same in respect to the types of degradation products formed and the rate of proteolysis. Three pairs of fibrinogen degradation products characterized by Mr were distinguished: 320,000 and 300,000, 225,000 and 200,000, 157,000 and 132,000. In each pair, the heavier product had the intact COOH-terminals of the A alpha, B beta, and gamma chains. Of special interest was the derivative of Mr 225,000 because it contained the intact A alpha, B beta, and gamma chains of the original fibrinogen. Hementin cleaved non-cross-linked and cross-linked fibrin clots; however, the rate of proteolysis was much slower than that of fibrinogen. Individual carboxymethylated chains of fibrinogen were not degraded by the enzyme. Hementin abolished coagulability of fibrinogen by a limited proteolysis that disassembled functionally bivalent polymerization sites. In addition, fibrin clot formation was inhibited by fibrinogen fragments generated by hementin. The enzyme appeared to have a unique and limited specificity for a few peptide bonds projected in the tertiary structure of the native fibrinogen molecule.